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Preface

This investigation was performed under the Corps of Engineers' Flood
Plain Management Services Authority at the request of the State of
Vermont. The Flood Control Act of 1960 which authorizes the U.S. Army
Corps of Engineers "... to campile and disseminate information on floods
ard flood damages ... and to provide engineering advice to local interests
for their use in planning to ameliorate the flood hazard."

The Dam~Break Analysis study presented in this report was prepared
under contract by Hydraulic & Water Resources Engineers, Inc. of Waltham,
Massachusetts. Any questions concerning this report should be addressed
to the Chief of the Hydrology Engineering Section of the Corps of
Engineers, New England Division.
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KRATKY POND DAM
DAM~-BREAK FLOOD ANALYSES

INTRODUCTION AND PURPOSE

This vreport presents the findings of two dam-break flood
analyses performed for Kratky Pond Dam, Vermont. The dam is
owned, operated and maintained by Philip Kratky, South
Royalton, Vermont. Included in the report are a description
of pertinent features of the dam, the procedure used in the
analyses, the assumed dam-break conditions, and the resulting
downstream flood depths and timing. This study was not
performed because of any known likelihood of a dam-break at
Kratky Dam. Its purpose was to provide quantitative
information for emergency planning use.

DAM DESCRIPTION

Name of Dam: Kratky Dam
Town: Strafford

. County and State: Orange, VT .
Stream: : Fay Brook

Kratky Pond is situated in Orange County in central Vermont,
in the Town of Strafford, approximately 4 miles west of the
town center. : '

Kratky Dam is an earthfill dam with a maximum height of 25
feet and a length of 360 feet, with a drop inlet spillway
and a vegetated earth-cut emergency spillway in the right
abutment. The dam appears to be used for irrigation and
recreation. It has a drop inlet spillway with a 30-inch riser
and a 24-inch barrel; the emergency spillway has a 24-foot
bottom width. : :

PERTINENT DATA

This information was taken primarily from records received
from the Vermont Department of Water Resources and
Environmental Engineering. The information is based on
inspections conducted in 1967 and 1985, design and as-built
drawings of the dam (1967) and an inspection of remedial
drains in 1987..

(a) Drainage Area
Plate 1 shows the location of Kratky Dam on- Fay Brook.

The drainage area consists of 0.33 square miles (210
acres) of hilly and mostly well-forested terrain.



(b) Elevation (N.G.V.D.)

(1) Top of Dam

(2) Normal Pool Level
(3) Emergency Spillway
(4) Crest Outlet Works

(c) Reservoir

{1) Length of normal pocol

(d) Storage (Acre-Feet)

(1} Top of Dam
(2) Emergency spwy crest
(3) Normal water elev

(e) Reservoir Surface (Acres)

(1) Top of Dam (approx)
(2) Emergency Spwy Crest
(3) Normal water elev

(£) Dam

(1) Type
(2) Length
(3) Height
(4) Top Width
(5) Side Slopes
(a) Upstream
(b) Downstream
(6) Zoning .
(7) Impervious Core
(8) Cutoff trench

(a) Width

(b) Depth

(g) Outlet Works

(1)
(2)

(3)
(4)
(5) -

Type

Diameter of
vertical shaft

Diameter of barrel

Crest elevation

Design capacity

(h) Emergency Spillway

(1)

(2}
(3)
(4)
(5}

Type

Length

Crest elevation
Design Capacity
Capacity

Varies from 1,353.2 to 1,354.0
1,348.4 )

Varies from 1,349.4 to 1,349.8
1,348.38

- 0.23 nile

- 66.0

- 44.2

- 37.7

- 9.8

- 7.1

- 6.3
Earthfill
360 feet
25 feet maximum
12 feet
l1on 3
1 on 2.5

Not indicated
Not indicated

-Approximately 12 feet -

Approximately 3 feet

Drop inlet

30 inches

24 inches

1348.38 feet

27.5 cfs (under 2.8 ft head)

Earthcut overflow,
vegetated.

24 feet

1,349.4 to 1,349.8 ft.

155 cfs (1.6 ft approx head)

556 cfs (at top of dam)



VALLEY DESCRIPTION

The Fay Brook channel is initially well-defined and quite
deep. The average slope is approximately 260 feet per mile
downstream of the dam. The valley is well-wooded and steep.
At approximately 1.67 miles downstream of the dam there is an
inflow from Day-Bruorton Pond.

Plate 1 is based on the Sharon, Vermont USGS Quadrangle
Sheet. This map erronecusly indicates that the flow from Day-
Bruorton Pond is through a spillway at its northern banks and
proceeds parallel to a small farm road to meet Fay Brook. The
spillway at Day-Bruorten Pond is at its southern extreme. For
the present analysis tributary inflows to Fay Brook from Day-
Bruorton Pond were assumed to enter at the southern location.
This is shown in Plate 1.

MODEL DESCRIPTION

The Kratky Dam dam-break analysis was conducted using Boss

.DamBrk, a June 1988 version of the "National Weather Service

Dam=-Break Flood Forecasting Computer Model", developed by
D.L.Fread, Research Hydrologist, o0Office of Hydrology,
National Weather Service, NOAA, Silver Springs, Maryland
20910. Boss DamBrk is copyrighted by Boss Corporation, 210
North Bassett Street, Madison, WI 53703. Input for the model
consisted of: (a) storage characteristics of the reservoir,
(b) selected geometry and duration of the breach development,
(c) hydraulic roughness coefficients, and (d) river channel
characteristics. Based on the input data,the model computes
the dam-break outflow hydrograph and routes it downstream.
The analysis provides output on the attenuation of the flood
stages, and timing of the flood wave as it progresses
downstream. ' )

ASSUMED DAM BREAK CONDITIONS

General: This analysis was conducted for each of two failure
scenarios. The first was the "Flood of Record" failure case,
in which the initial lake water level was assumed to be 10
inches above the overflow spillway level. This level was
determined based on the estimated flood of record inflow
prior to a failure. Because the resulting water level in the
reservoir prior to failure was below the dam crest level the
failure was assumed to occur by piping.

The second failure condition was the "Maximum Surcharge
Storage" case, in which the lake level was assumed to be at
the dam crest elevation at-the start of a forty-five-minute
dam-breach. '

The magnitude of a flood resulting from the hypothetical
failure of Kratky Dam 1s a function of many different
parameters including size cof breach, initial pool level and



storage, rate of breach formation, channel and overbank
roughness and antecedent flow conditions. Engineering
assumptions used in the analyses for the two cases are
presented below.

PARAMETER FLOOD OF RECORD MAXIMUM SURCHARGE
(1) Initial Pool Level 1,350.24 ft 1,353.2 ft NGVD
(2) Reservoir Inflow 58 cfs 556 cfs
(3) Breach Invert 1,333.5 ft 1,333.5 £t NGVD
(4) Breach Base Width 75 feet 75 feet

{(5) Time to Complete Formation of Breach : 45 minutes
(6) Downstream Channel Roughness: Manning n = 0.025 to 0.038
(7) Pre-Breach River Flows:

The Flood of Record was estimated for sub-basins in the
White River watershed at 175 cfs per square mile of
drainage area. This is the estimated runoff rate for the
November 1927 flocod. Inflow to Kratky Dam was assumed to
be 58 cfs. The lateral inflow from Day-Bruorton Pond was
taken as 54 cfs. '

The Maximum Surcharge Storage failure required an initial
flow through the spillway and outlet works of 556 cfs.
The initial inflow from the Day-Bruorton Pond dam was
increased proportionately to 518 cfs.

RESULTS

The results of the Flood of Record analysis are presented in
Appendices A and B and these form the basis of the hazard
classification rating. Computer input and output data files,
with graphical summaries, for the Maximum Surcharge Storage
case, are presented in Appendix C.

Peak stage and flood flow profiles are shown on Plates 2 and
3 for the Flood of Record failure case. Stage profiles are
shown in feet above the stream-bed elevation as measured by
the Hydraulic and Water Resources Engineers survey team, Peak
water elevations can be determined by adding these depths of
flow to the slope profile elevations. In an attempt to
determine normal flow depths, estimated average flow
conditions were input to the Dam Break model and routed
downstream. Depths of flow so cbtained were of the order of a
few inches. Due to the extremely small depths of flow, the
resulting water elevations are not presented here but they
are summarised along with the input data file in Appendix D.



Peak flows resulting from the 45-minute formation of a piping
failure dam breach varied from 1,265 cubic feet per second at
the dam, river mile 0.0, to 1,118 cfs at river mile 2.12
(2,000 feet south of the Orange County/Windsor County 1line).
This final peak flow includes the initial 54 cfs inflow from

- Day-Bruorton Dan.

Peak flows occurred at times ranging from 0.40 to 0.70 hour
after the start of breach formation. Peak depths along the
study reach varied from 2.3 feet at river mile 0.68 to a
maximum value of 5.05 at river mile 0.49. In general,
however, peak depths were in the range 3.0 to 4.5 feet.

Maximum velocities generally ranged from 5 to 15 feet per
second.

Dam failure stage and discharge hydrographs at river miles
0.00, 0.492, and 2.12 (surveyed cross-sections) are presented
for the Flood of Record failure case shown on Plate 3. These
are based on flow hydrographs included in Appendix B.

8. DAM SAFETY HAZARD CLASSIFICATION
The categories and criteria for the hazard classification of
dams, as reported in "Recommended Guidelines For Safety
Inspection of Dams", Department of the Army, Nov. 1976, are
listed in the following table. The hazard classification
pertaJ.ns to the potential loss of human life or property
damage in the area downstream of the dam in the event of the
failure of the dam.
DAM HAZARD CLASSIFICATION
Category  Loss of Life . Economig¢ Loss
{Extent of Development). (Extent of Development)
Low None expected (No per- Minimal (Undeveloped to
manent structures for occasional structures or
human habitation) agriculture)

Significant Few (No urban develop- Appreciable (Notable

ments and no more than  agriculture, industry
a small number of or structures)
inhabitable structures)

High More than few Excessive (Extensive

community, industry
or agriculture)



The inundated region consisted of an area with a width
perpendicular to the direction of flow of: about 50 feet
immediately downstream of the dam: 30 feet at river mnile
0.30; 60 feet at river mile 0.49; 150 feet at river mile
0.68; 130 feet at river mile 1.51; and 70 feet at the final
surveyed cross-section. These top-widths provide no more than
a rough guide to the extent of the potentially inundated
area. They do not take into account possibkle wave action or
any more detailed information than can be interpolated from
the surveyed cross-sections.:

Two abandoned buildings immediately upstream of the Day-
Bruorton inflow are situated within this region, and one
further abandoned bhuilding south o©of the county border, are
within the region indicated by these topwidths. The analysis
discounted the effects of ponding behind small road
crossings. The washouts of these roads would probably
constitute the greatest property damage.

Despite the low peak flooding depths, the high associated
speeds and expected wave action during the failure would
present a real danger to anyone exposed. The prospect of a
few deaths cannot be ruled out. :

The dam therefore falls into the "significant" hazard rating
category. - '
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BOSS DAMNBREK(tm)

Copyright (L) 1988 Boss Corporation
Af?yn%g ts(Rt)eservedB po

ggrta?nﬂumber : 303?058.130

PROGRAM ORIGIN :

qsgi DamBrk m) is an enhanced version of Professor D. L. Fread’'s
KWS DAMBRK program.

DISCLAIMER :

o use COrrec ration ass responsi

$hf correct th\goprogram. res taxned ﬁ Be
care ully examln BY an experienced professlonal engineer to etermlne
1f they are reasonable and accurate.

Although Bosg Corporation has endeaver o make Boss amBr error free

?“ the prggram 15 nogo cannhot ge certt?deé as lnfa?f herefore Bods

. Cor ion makes no uarrant L mg }clt or exp ICIt as to the
correct performance or accur this software.

In no event shall Bosi Corporatlon be llable to anyone for speci
collateral ?crdenta oF cons ue tla amages }R connection Hlfﬁ or
TFISIHQ out o rchasé or use o 50 t are. e so}e and exc lte

labtlttzdto Boss Cgrgorat1on, regﬁrd es the form of action, sha
not exceed the purchase price of this so tuare

Boss DamBrk (tm) is a complex program uh1ch ires engineering expertise
tTy. Bos Co fon Bf fute y.hn g i ¥?ety
ult

PROJECT DESCRIPTION :

PROJECT TITLE a am Pipin Fallure 1 Reach
FABIECE hatsEe 1 SETHEY BB St e arerreteat
ENGINEER : Patric ggu ris ps
DATE OF RUN  : /§é
TIME OF RUN =
ES o
[an]
|
g
E§ =
=i
Mo
w &
[
ol
H
£
it

n 1.;
Kra am Piping Failure 1 Reach
- JC -‘ g Over ogglng

PAGE 2
6/08/1989

Number of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges {MULDAM)

No. of Reservoir Inftow Hydrograph Points (ITEH)
No. of Informational Cross-Sections (NPRT)
Flood-Plain Routing (KFLP)

Landslide Simulation (KSL)

RESERVOIR DESCRIPTION :

Elevation vs. Volume Table
Elevation Volume

HSALK

arbly Bik-ro

Elevation vs. Surface Area Table
Elevation Surface

HSACK srea)

?t MS5L) (acres) )

OO0 O MNO O =

{storage routing)

{no)
{no)



gg&gﬁk%ntgrsgo? ;g am Pipin Fallure 1 Reach PAGE 3 BO ey 3 ;'E am P'I ing. Failure 1 Reach PAGE &
PROJECT RUMEER © 5E%% Overtopp Bi 6/08/1989 Ec¥ nunb AR Over opging ¢ 6/08/1989
RESERVOIR and BREACH DESCRIPTION :

Initial Elevation of Reservoir Surface (YO, ft MSL) 1350.24 INFLOM_HYDROGRAPH DESCRIPTION :

Bottom of Dam Etevation (DATUM, ft MSL) 1333.50 Hydrograph Time Intervals (DHF, hr) _ .00

Top of Dam Elevation (HD, ft MSL) 1353.20 Routing Period (TEH, hr) 2.00

Water Surface Elevation at Time of Breach (HF, ft HSL) 1350.24 I m‘f '

Breach Side Slope (2) _ T 1.00 EraRsee 9(‘;’"

Breach Bottom Elevation (YBMIN, ft MSL) 1333.50 e ... (elsa....

Breach Base Width (BB, ft) 75.00 2:88 Egg

Time of Breach Formation (TFH, hr) .75 )

Uncontrolled Spillway Crest Elevation (HSP, ft MSL) 1349.40

uncontrol led Spillway Discharge Coefficient (CS) 75.00

Spillway Gate Center Elevation {HGT, ft MSL) 1345.00

Spillway Gate Discharge Coefficient (CG) 01

Dam Overtopping Discharge Coefficient (CDO) ’ 1080.00

Turbine Discharge (@7, cfs) .00

=



BOSS DAMBRK _version 1. g PAGE 5 - BOSS DAMBRK _wversion 1,30 ) PAGE 7
: Fail 1R PROJECT TITLE : Kra am Piping_ Fallure 1 Reach
PROJECT TUILE. ¢ KE2jky Qan Piping,Failure 1 Reach 6/08/1989 PROJECT MUMBER © SC215%-3°B.EIRIRS:A 6/08/1989

SUMMARY OF PROGRAM CONTROL PARAMETERS :

Number of Cross-Sections Entered (NS)

6 Cross-Séction Location (XS(I1), mi) .00o
Number of Top Widths Entered (NCS) 4 Left Fiood-Plain Cross-Section Location (XSL(I), mi) 000
Rumber of Cross-Sectional Hydrographs to Plot (NTT) 6 Right Flood-Plain Cross-Secticn Location (XSR(l), mi) .000
Cross-Sectional Smoothing Parameter (KSA) 0 Flooding Elevation (FSTG(I), ft MSL) 000
Downstream Supercritical Parameter (KSUPC) ! .(supercritical} Initial Water Surfsce Elevation (YD, ft MSL) .000
Number of Lateral Inflow Hydrographs (LQ) 1
Number of Points in Gate Control Curve (KCG) 0 DOWNSTREAM REACH NUMBER : 1
cggi?mﬁgcgl? eEHERE)HYDROGRAPH REQUESTED ;' Reach Contracticn-Expansion Coefficient (FKC) .000

................. P-4, Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTION ard REACH DESCRIPTION :

Elevation Channel ﬁggmﬁl ?tora'ge Ifeft h§§§1 %ight lﬁ;?\mn
HS(K, I E‘?ﬁhl) MeK 1? E?ng n g?gtﬁ n CHL(Kn?) E?QEE I DRk ?)
(ft ﬁsﬂ) (fty’ ' (?t) ! (§t§ ! ! (?t) ! !

i

B

———hd
LA
L ]
PO
oD
R
. D)
[= == ]
e
LARAATS

BRI o b i i e e o
: in
PROJECT himbER I SES1SY.3°BBIRI:Rg1 ure 1 Reee 6/08/1989

CHANNEL-VALLEY BOUNDARY CONDITIONS :

Max Discharge at Downstream End (QMAXD, cfs) . .0
Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) .0
Initial Time-Step Size (DTHM, hr} .05
Time at which Dam Starts to Fail (TFI, hr) . .00
.Theta Weighting Factor (F11) .500
Stage Convergence Criterion (EPSY, ft) 01
Initial Downstream Water Surface Elevation (YDN, ft MSL) .00
Stope of Channel Downstream of Dam (SOM, ft/mi) 367.000

LATERAL INFLOW REACH NUMBERS (Laxy :

(aLcL, 1),L=1,1TER)



BOSS DAMBRK versiol 8
PROJSECT TITLE 3 Kra; ¥ gam Piping Failure 1 Reach
PROSECT NUMBER : Overtopping 6/08/1989
EROS?-SECT]ON NUMBEE_E_ 2
Cross-Section Location (XS(1}, mi) ) L300
Left Ftood-Plain Cross-Section Location (XSL(I), mi) .000
Right Flood-Plain Cross-Section Location (XSR(1), mi) .000
Flooding Elevation (FSTG{1), ft MsL) .000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUMBER : 2
Reach Contraction-Expansion Coefficient (FKC) .600
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTION and REACK DESCRIPTION :

Elevatien %hannel ﬁgﬁﬂ?ﬁl %torage #eft hgggl ¥ight
HS(K, I 'é'?%ﬁhn ek 13 ‘d@?“ﬁ n ns?'ﬁ I EHL(Kn?) Eop
(ft ﬁsﬂ) c?n' ! cftS (ft§ (

'Bogg ?EH?R¥I Egr lop ; E am Piping Failure 1 Reach PAGE 9
PROJECT NUMBER : KEersy.9e0.El opgin 670871989
CROSS-SECTION NUMBER : 3
Cross-Section Location (XS(1), mi) 490
Left Flood-Plain Cross-Section Location (XSL(1), mi) .000
Right Flood-Plain Cross-Section Location (XSRCI), mi) 000
Flooding Elevation (FSTG(I), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) 000
DOWNSTREAM REACH NUMBER : ?

Reach COntraction-Expansion Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .190

CROSS-SECTION and REACH DESCRIPTION :

Elevatton channel Eggn?ﬁl ?torage eft g;ﬁi
Wibth  panoing jeR u?ﬁth na

%ight Right
n
¥?§Kﬂ§ﬁ> B?(K,l) CM(K, 1) B?SS 1) ?%EK,I) CHMLLK, 1) E

?5 Hanning
?% K,I) CHR(K,i)
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PROJECT NUMBER : JC -* 3 Overtopp g 6/08/1989
CROSS-SECTION !gﬁggR 4
Cross-Section Location (XS(I), mi) -680
Left Ftood-Plain Cross-Section Location (XSL(I), mi) 000
Right Flood-Plain Cross-Section Location (XSR(I), mi) .000
Flooding Elevation (FSTG(1), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSYREAM REACH_!QHBER 4
Reach Contraction-Expansion Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Egamn?ﬁl %torage _Iieft ll-iarf\::\m %gght
HS(K, I gé?ﬁhl) CMeK, 13 E;Qtﬂ n g? 0.1 B, ?) gidth
Gthasty Gy D L IR <13 N 53 N

ﬁight
nanm ng
,13 CMRCK,1)

BO§§OEEE¥R¥ITte 1°? g'; am Piping_Failure 1 Reach PAGE 11
PROJECT NUMBE : Jc ~¥ 3 Over oBglng 6/08/ 1989
CROSS:SECTION NUMBER : 5
Cross-Section Location (XS(1), mi) 1.510
Left Flood-Plain Cross-Section Location (XSL(1), mi) .000
Right Flood-Plain Cross-Section Location (XSR(l), mi) .000
Flooding Elevation (FSTG(I), ft MSL) .000
Initial Water Surface Etevation (YD, ft MSL) .000
OOWNSTREAM REACH NUMBER : 5
Reach Contraction-Expansion Coefficient (FKC) .00p
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200
CROSS-SECTION and REACH DESCRIPTION :
Elevation Channel Chammel Storage %eft Left Right Right
T Hanmi 1 Manni T
HS(K, I 'E?gﬁhl) EreK ?g H?gtE 3 g'ftE D E:L(Kn?) T E:::;nf)
(?t ﬁsf) (it)' ' (¥t§ ' (?t ! ! (§t§ ' '
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BOSEOBEE%RI‘ITEEH“OE ;E am Piping_ Failure 1 Reach PAGE 12
PROJEET miMBER i 5C215%.3°0 erRipding eac 6/08/1989
CROSS-SECTION NUMBER : 6
Cross-Section Location (XS(1), mi) 2.120
Left Flood-Plain Cross-Section Location (XSLCI), mi} .000
Right Flood-Plain Cross-Section Location (XSR(1), mi} .000
Flooding Elevation {FSTG(I), ft MSL) .000
Initial Water Surface Etevation (YD, ft MSL) 000
CROSS-SECTION DESCRIPTION :
Elevation Channel ?torage Left ight
Yqﬁ op
HS(K, I E‘(Ehl) B SIK, 1) g% K. I Eiﬁ’?? 1)
nedy B8 ke B Bt
Total number of cross-sections (original+interpolated) 13
Maximum number of cross-sections allowed 200
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R & SEOHEY. o0, E1Repashg' ture 1 Reac 6/08/1989
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BOSS DAMBRK

FROIEE] WAaEn t Aot

RESERVOIR FLOW SUMMARY :

; Piping Fail 1 Reach PAGE 17 ROJ Bml‘n ag amP1 ng leure 1 Reach PAGE 19
¥-5"0ver 33“13' ure 1 Reac 6/0871989 BnoJEg kER : i H Over 6/08/1989

ROUTING COMPLETED :

Initiat Flow (Q(1), cfs) 58. 0 cicesscessoceesn-e-

Maximum Flow (Omax, cfs) 1267. Number of Time Steps Used (KTIME) 4
Final Flow (a(N), cfs) 58. Maximum Number of Time Steps Allowed 698
Time to Meximum Flow (TP, hr) .40 Total Time of Flood Routing (1T, hr) 2.0
Number of Time Steps or Number of Hydrograph Ordinates (NNU) 117

Total Volume Discharged from Reservoir (DISVOL, acre-ft) 56.

Number of Intermediate Cross-Sections (NN{NS)) 13

Number of Time Steps (NNU) 17

BOSS DAMBRK version 1.30 PAGE 18 BOSS D sion 1.%0 L. . PAGE 20
: ipi i PROJ :t Kr P _Failure 1 Reach
PROJECT niwbEr : 5E '-'ig B eiBing;fgiture 1 Reach 6/08/1989 PaoJEﬂ m'ﬁkEn : 5eoN8¥-3°BveropBing 6/08/1989
gt tisl FLOOD CREST SUMMARY :
& é?ég:p M on fOE Y DERERLAN
y— ection . .
" " Time To  Maximum
- Helisy QP ggggi?gn EE:E:’,' Flow gég?me m vf?" ElSoation Elevmm
i : @ GUR ern o (e oy GdT
. . . 1260 1 . i . . .
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FLOOD CREST SUMMARY {Peak Water Surface Elevation) :
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FLOOD DISCHARGE SUMMARY (Peak Water Flow)
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DISCHARGE HYDROGRAPH :

Cross-Section Number
. Cross-Section Location (mi)
. Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage (ft)
Maximum Stage (ft)
at Time ¢hr)
Maximam Flow (cfs)
at Time (hr)

$T~¢

1

.000
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1336.777

{not available)
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DISCHARGE HYDROGRAPH :

Cross-Section Number
Cross-Section Location (mi)
Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage (ft)
Maximum Stage {ft)
at Time ¢hr)
Maximum Flow (cfs)
at Time (hr)

91-4¢

4

.300

1218.600
1223.294

(not availabte)
4.694
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DIS

L1-4

CHARGE HYDROGRAPK :

Cross-Section Number
Cross-Section Location {mi)
Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
flood Stage (ft)
Maximum Stage (ft)
at Time ¢hr)
Maximum Flow (cfs)
at Time Chr)

5

490

1189.70G
194,752

(not available)
5.052

450

1236

450
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DISCHARGE HYDROGRAPH :

...................... ) MR STAGE  FLy O 500 1000 1500 2000 2500
Cross-Section Number 10 . . §: § é § E
Cross-Section Location (mi) ) . 1.510 . 3 g**
Gage Zero (ft MSL) 1089.350 b SN A
Max Elevation Reached by Flood Wave (ft MSL) 1093.488 : . :  x Lt
Flood Stage (ft) (not available) . . v
Maximum Stage (ft) 4.138 . : ‘ - 5
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Maximum Fiow (cfs) . 1113 . . *f
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DISCHARGE HYDROGRAPH @

Cross-Section Number
Cross-Section Location {mi)
Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage (ft)
Maximum Stage {(ft)
at Time C(hr)
Maximum Flow {cfs)
at Time (hr)
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PROGRAM ORIGIN :

DamBrk (tm) is an enhanced sion of ssor D. L. Fread’s
?83& WS DAnakx)program. ver Profe €

DISCLAIMER :

o use correct os$ Fporation assTTes a f utely no respons1
correct thls program. resylts obtained
¢?r ly examl BY perienced profess1onal engineer to determ:ne
they are reasonable and accurate.

Although Bossg COr?or ion has ndeavo o make Bfis rk error free
e program 1s not a nnot certl _ag infa therefore, fods
jori makes no uarrantg R mg cit oF exp lclt as to the
cor ect performance or accuraby this Software.

In no event shall Bos: COrporatlon be lla le to anyone for spec

collateral QCidenta or cons Rt;a amages ip comnection Hlfﬂ or

RCIsing out of purchasé or_use o 15 50 are. The sole and exc [re
iabtl1ty to Boss COrgoratlon, reggr esg of the form of action, sha

not exceed the purchase prlce of This software.
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PROJECT DESCRIPTION :

ERSIEET ThlAEs ¢ Yooty Togplag, Eaure
EEE?%%EEION § Ea% gom HL at op of dam; Option 2
?ATE OF RUN H lgé/

IME OF RUN : H

Cesihy. Topping,Failure

AMBR| ver jon
PROJEET TI1TL % :
PROJECT NUMB: :

PAGE 2
6/08/1989

INPUT DATA SUHHARY

Rumber of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges (MULDAM)

No. of Reservoir Inflow Hydrograph Points (ITER)
No. of Informational Cross-Sections (NPRT)
Flood-Plain Routing (KFLP)

Landslide Simulation (KSL)

RESERVOIR DESCRIPTION

Etevatlon vs. Volume Table
Elevation Vo{

HSACK

? ¢ gL) (acre ft)

AR EREER

RESERVOIR VOLUME DESCRIPTION :

Elevation vs. Surface Area Table
Elevation Eurface

? HgL) (acres)

DO L)

OO NOO =

{storage routing)

{no)
(no)
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RESERVOIR and BREACH DESCRIPTION :

£=0

Initial Elevation of Reservoir Surface (YD, ft MSL)

Bottom of Dam Elevation (DATUM, ft MSL)
Top of Dam Elevation (HD, ft MSL)

Water Surface Elevation at Time of Breach (HF, ft MSL)

Breach Side Slope (2)

Breach Bottom Elevation (YBMIMN, ft MSL)
Breach Base Width (BB, ft)

Time of Breach Formation (TFH, hr)

Uncontrolled Spillway Crest Elevation (HSP, ft MSL)
Uncontrolled Spillway Discharge Coefficient (CS)
Spillway Gate Center Elevation (HGT, ft MSL)

Spillway Gate Discharge Coefficient (CG)

Dam Overtopping Discharge Coefficient (CDO)

Turbine Discharge (QT, cfs)

1352.50
1333.50
1353.20

1353.20

1.00
1333.50
75.00
.75
1349.40
75.00
1345.00
01
1080.00
.00

ORI Io0 138 oppig ot e
PROJECT MimBER & -SC215%.J°BRIng Faiture 6/08/1989
INFLOW HYDROGRAPH DESCRIPTION :
Hydrograph Time Intervals (DHF, hr) -00
Routing Period (TEH, hr) 5.00

Time U rem
ik

s:88 4.8
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SUMMARY OF PROGRAM CONTROL PARAMETERS :

Number of Cross-Sections Entered (NS)

Number of Top Widths Entered (NCS)

Number of Cross-Sectional Hydrographs to Ptot (NTT)
Cross-Sectional Smoothing Parameter (KSA)
Dounstream Supercritical Parameter (KSUPC)

Number of Lateral Inflow Hydrographs (LQ)

Number of Points in Gate Control Curve (KCG)

Cﬁgﬁ?ﬂiﬁcgl?ﬂsegHERE HYDROGRAPH REQUESTED :

-0

[ N . T N S .

(supercritical)

S DAMBRK _version 1.30 ., . PAGE 6
SRR e Reothy dogping,felture /0871985
CHANNEL-VALLEY BOUNDARY CONDITIONS :
Max Dischérge at Downstream End (QMAXD, cfs) .0
Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) .0
Initial Time-Step Size (DTHM, hr)} .05
Time at which Dam Starts to Fail (TFI, hr) .00
Theta Meighting Factor (F11)} .500
Stage Convergence Criterion (EPSY, ft) .01
Initial Downstream Water Surface Elevation (YDN, ft MSL) .00
Slope of Channel Downstream of Dam (SOM, ft/mi) 367.000

LATERAL INFLOW REACH NUMBERS {(LQX) :



Boggogégsk¥inersi°2r;'Eo opping Fajlure PAGE 7
PROJECT NUMBER } Jc-i ¥-.Ia Bee?gopp!ng 6/08/71989
CROSSSECTION NUMBER : 1
Cross-Section Location (XS(I), mi) .000 .
Left Flood-Plain Cross-Section Location (XSL{I), mi) .000
Right Flood-Plain Cross-Section Location (XSR(I), mi) 000
Flooding Elevation (FSTG(I), ft KSL) ' .000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUMBER : 1
Reach Contracticn-Expansion Coefficient {FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) . 100
CROSS:SECTION and REACH DESCRIPTION :
Elevation (_i,‘.hannel ﬁgﬂ?ﬁl ?torage lfeft hgf\ft\i %ight E;ﬁm
HS(K, | H?utchn EMeK x? H?gf'ﬁ D 'é'?ﬁﬂé n &L(Kn?) 'é'?é“ﬁ n cnn(xnsl')
3y G ! e R ¢ St

Bopm?é'é?“ vel‘s. - E Fajlure PAGE 8
PROJECT NUNBER & 9023 ¥§°88e"%}ng : 6/08/1989
CROSS-SECTION NUMBER : 2
Cross-Section Location (XS(1), mi) .300
Left Flood-Plain Cross-Section Location (XSL(I), mi) 000
Right Flood-Plain Cross-Section Location (XSR(I), mi) .000
Flooding Elevation (FSTG(1), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUMBER : 2
Reach Contraction-Expension Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi} .100
CROSS-SECTION and REACH DESCRIPTION :
Elevation ?hamet Channel torage *eft Left ;i ht Right
Mann Hanmng

Frioney g?g“’ ::::"1‘? ?;g?&,n %L;E D mmn?) E;nsﬂl) BuReK, 1)



Boggogéggka {Ers!og ;E ing Fajlure PAGE 9
PROJECT NUMBER © 5o ¥£088er opp}ng 670871989
CROSS-SECTION NUMBER 3
Cross-Section Location (XS{I), mi) 490
Left Flood-Plain Cross-Section Location {XSL{I), mi) .000
Right Flood-Piain Cross-Section Location (XSR(I), mi) .000
Flooding Elevation (FSTG(I), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUNBER : 3
Reach Contraction-Expansion Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DX, mi} .190
CROSS_SECTION and REACH DESCRIPTION :
Elevation Channel Channel torage Left Left, ight Right
T M ? T Mann
HS(K, I Eg%éhl) C:?:l;? B cS":'IE n g?gﬂK‘ 9] C:L(Kn?) § R K 1) :::::(n?
(FE w0y ' Gt 3 c§t§ ' ’ ? S 2

PAGE 10

BDS%O%E“%I rs!o? ;E Failure
FROJEC} NUM R : Jc -'f ¥- §°B€ea~ opping &6/08/1989
CROSS-SECTION HlM?ER l_o
Cross-Section Location (XS(I), mi) .680
Left Flood-Plain Cross-Section Location (XSL(I), mi} .000
Right Flood-Plain Cress-Section Location (XSR(1), mi) .000
Flooding Elevation (FSTG(I), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NLMBER _-f:
Reach Contraction-Expansion Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (D¥M, mi) 200
CROSS-SECTION and REACI_!_?E?(.:IHI_’H(_)!"
igh
Elevation ?hamel Egm ?torage 'R. 9 '{'ng

pe, W Ben o dR

CHL(K D Hazﬂ I CHR(K 1)



BOSS DAMBRK _version 1, PAGE 11 BOSS DAMBRK _version 1-; PAGE 12
. i PROJECT TITLE : Kra lure
PROJECT RLILE, ¢ 5 §§E¥ Jogpi "%ogg},l\g" e 6/08/1989 PROJEET. RimaEr : 5 31 H"Bee"%o 6/08/1989
CROSS-SECTION NUMBER : 5 CROSS-SECTION NUMBER : 6
Cross-Section Location (XS(1), mi) . 1.510 Cross-Section Location (XS(I), mi) 2.120
Left Flood-Plain Cross-Section Location (XSLCI), mi) 000 Left Flood-Plain Cross-Section Location (XSL{I), mi) -000
Right flood-Plain Cross-Section Location (XSR(1), mi) 000 ' Right Flood-Plain Cross-Section Location (XSRCI), mi) .000
Flooding Elevation (FSTG(1), ft MSL) .000 : Flooding Elevation (FSTG(I}, ft MSL) -000
Initial Water Surface Elevation (YD, ft MSL) .000 Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUMBER : 5 ' : CROSS-SECTION DESCRIPTION :
Reach Contraction-Expansion Coefficient (FKC) .000 Elevation lf‘hannel ?torage !reft ?ight
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200 H¥ E ?‘(’lt(hl) ‘B‘? SK BT géfts:a I g%g&‘”
HsL) t
CROSS-SECTION and REACH DESCRIPTION : . '"’":" "'"":' """":‘ ""'":‘ "'"":'
Elevation Channel Channel Storage eft Left Right Right 1%%325 ﬁgg :E :E :g
Utgth Hannlng El?gth Uldth Hanmng Logt =anmng ) ’ ; ) ’
Gtust, @0 Buck, 1 L R L BuLck, 1y ?%55’2'” CHRCK, 1) Total number of cross-sections (original+interpolated) 13
T N N N N R Y T T . Maximm nuamber of cross-sections allowed 200
I BN B
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RESERVOIR DEPLETION SUMMARY :

63.3



DEFINITION OF RESERVOIR DEPLETION TABLE VARIABLES :
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RESERVOIR DEPLETION TABLE :
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Boggogmémk%"versio? 1.;0 ing Fail PAGE 16
H 4 y:) 1 1] B .
PROJEC uuuﬁER : Jc-? ¥-§°ﬁ€er opping"’ 6/08/1989

RESERVOIR DEPLETION TABLE :

H2 Ys o SUB  VCOR OQUTVOL ‘BB COFR  QI(I) QBRECH QsPIL

- . - - - -] . -
y - . a - . - . - . - -
- - - . - - - - L] - .
- - - - - - - - - . -
- - - . . - - . - -
- . - - - . - - . . -
- . - - - . - - - - -
- . . - - . - - - - -
. . - - - . - . - - -
. - - - - - - - - - .
- - j . - . . - . ) - - .
- - ) - - - - - - - - -
- ; - . - - ) - - -] - - -
- ; - y - - - . - .} - - -
- - - - - ) - . -} - - -
p - 3 - 4" - y - - Ly » - »
; . - - - - - . . . - -
; - ) - - - - - . - - -
4 - y - ) - - - ) - (3 . - - -
y - ) - ) . - - - - - . - -
; - 1 - ) . - - - . . - - -
; - y - A - i+ - a . - - . -
- . ) - - - . - - . - -
- . - - - . - - - - -
y - . - - - . .; - - - -
- ) - . - . -y - - - -
- - . - - . -y - - - -
- . - - . . - ¥ - - -
- - - - - . a -] . - -
- . . - . - . -4 - - -
- - - - - - . -] - . -
- - - . . - . Ly - - -
- i - - - - 1 - . (3 a - -
- 4 - - - y - - - . - -
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Initial Flow (Q(1), cfs) 410, 0 meeeeeeeeeeeeeoees )

Maximum Flow (Qmax, cfs) 2212. Number of Time Steps Used (KTIME) 100
final Flow (Q{NU}, cfs) 556. Maximum Number of Time Steps Allowed 698
Time to Maximum Flow (TP, hr) 2.03 Total Time of Flood Routing (TT, hr) 5.0
Number of Time Steps or Number of Hydrograph Ordinates (NNU) 137 :

Total Volume Discharged from Reservoir (DISVOL, acre-ft) 223.

Number of Intermediate Cross-Sections (NN{NS)) 13

Number of Time Steps (NNU) ' 137
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Peak Flows in Cubiec Feet per Second
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Kratky Dam, Vermont
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Peak Depthea in Feet

Kratky Dam, Vermont
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KRATKY DAM VERMONT AVERAGE FLOWS NO FAILURE
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